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DETAILED ACTION 

Response to Arguments 

1, Applicant's arguments filed 26 June 2006 have been fully 
considered but they are not persuasive. 

Regarding page 4, lines 2-20: Applicant's present 
amendments have been fully considered. Rejections based on the 
presently amended claims are set forth in detail below. The new 
grounds of rejection have been necessitated by the present 
amendments to the claims. 

Regarding page 4, lines 22-31: Claims 1-3 and 5-16 still 
do not conform to the requirements of 35 USC §101. The recited 
signal is still simply data. The data may be transmitted data, 
but it is still data. Further, the Office does not recognize a 
signal per se to be statutory since a signal is neither a proc- 
ess, machine, article of manufacture, or composition of matter. 
The signal itself is simply energy. The data encoded in the 
signal is simply data. Claims 1-3 and 5-16 are merely mathemat- 
ical operations that are to be performed on the encoded data. 
The algorithmic manipulation of data simply for the purpose of 
generating altered data is not statutory. Furthermore, claims 
which merely recite applying such a mathematical algorithm to a 
set of data are an attempt to patent an abstract idea, and thus 
pre-empt every substantial practical application of the abstract 
idea, because such a patent in practical effect would be a 
patent on the idea itself ( Benson , 409 U.S. at 71-72, 175 USPQ 
at 676; cf, Diehr, 450 U.S. at 192,209 USPQ at 10). 

Regarding page 4, line 33 to page 8, line 11: Applicant's 
arguments are directed to the claims as presently amended, and 
not the claims as filed prior to the previous office action, 
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mailed 23 March 2006. As such, the present amendments to the 
claims necessitate the new grounds of rejection that are set 
forth in detail below. 

Claim Rejections - 35 USC §101 

2. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, 
manufacture, or composition of matter, or any new and useful 
improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title, 

3. Claims 1-3 and 5-16 are rejected under 35 U.S.C. 101 
because the claimed invention is directed to non-statutory 
subject matter. 

Claims 1-3 and 5-16 recite performing mathematical functi- 
ons on a set of data values encoded in a signal. Mathematical 
manipulations upon data are not patentable. The data may be 
transmitted data, but it is still data. Further, the Office 
does not recognize a signal per se to be statutory since a 
signal is neither a process, machine, article of manufacture, or 
composition of matter. The signal itself is simply energy. The 
data encoded in the signal is simply data. Claims 1-3 and 5-16 
are merely mathematical operations that are to be performed on 
the encoded data. The algorithmic manipulation of data simply 
for the purpose of generating altered data is not statutory. 
Furthermore, claims which merely recite applying such a mathema- 
tical algorithm to a set of data are an attempt to patent an 
abstract idea, and thus pre-empt every substantial practical 
application of the abstract idea, because such a patent in 
practical effect would be a patent on the idea itself ( Benson , 
409 U.S. at 71-72, 175 USPQ at 676; cf, Diehr, 450 U.S. at 
192,209 USPQ at 10). Finally, since the recited claims are 
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simply mathematical operations upon data to generate a different 
set of data (reconstructed signal), the claims as presently 
recited do not provide a concrete^ tangible and useful result. 

Claim Rejections - 35 USC §103 

4. The following is a quotation of 35 U.S.C, 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the 
invention was made. 

5. Claims 1-2, 5-8 and 10 are rejected under 35 U.S.C, 103(a) 
as being unpatentable over PCnaell (US Patent 5,394,151) and 
Spencer (US Patent 5,535,291), 

Regarding claim 1: Knaell discloses a method of reconstru- 
cting an image from a signal, the image derived from measuremen- 
ts of a physical object characterized by a first prediction 
function (three-dimensional function of object) representing a 
predictable effect of an apparatus (column 4, lines 54-66 and 
column 5, lines 7-10 of Knaell), and a noise function represent- 
ing unpredictable noise (column 6, lines 60-63 and column 9, 
lines 23-26 of Knaell), the method comprising the steps of: 
• altering an original coordinate basis (three-dimensional) 
of the object to produce at least one other coordinate 
basis (column 4, line 54 to column 5, line 10 of Knaell) , 
the at least one other coordinate basis having a plurality 
of spaces (figure 3A(1,2,3) and column 7, line 64 to column 
8, line 2 of Knaell - two-dimensional data acquisition at 
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each point) with a lower dimensionality than a space within 
the original coordinate basis (column 5, lines 7-10 of 
Knaell), the set of data in the at least one other coordin- 
ate basis represented by a second prediction function (two- 
dimensional function) of the signal in the at least one 
other coordinate basis (column 5, lines 7-18 of Knaell) . 
The original coordinate bases is a three-dimensional coord- 
inate basis since the object measured is a three-dimension- 
al object. Thus, the original data, which is the data 
corresponding to the object itself, is altered from a 
three-dimensional coordinate basis to a two-dimensional 
coordinate basis, 

• performing a Bayesian reconstruction (column 6, lines 38-47 
of Knaell) utilizing the second prediction function to 
produce a reconstruction signal (column 6, lines 57-66 of 
Knaell) , the Bayesian reconstruction capable of operation 
of positive, negative and complex signal values (column 6, 
lines 47-56 of Knaell) . Since positive and negative signal 
values are simply complex values without an imaginary comp- 
onent, the Bayesian reconstruction is capable of operation 
of positive, negative and complex signal values (column 6, 
lines 47-56 of Knaell) . 

• converting the reconstruction signal back into the original 
coordinate basis to generate a signal (figure 5B ("Display 
3-D Image") and column 9, lines 6-14 of Knaell) , 

Knaell does not disclose expressly that said reconstruction 
is of a previously produced signal from a given set of data, the 
set of data characterized by a first prediction function repre- 
senting a predictable effect of an apparatus on the previously 
produced signal, and a noise function representing unpredictable 
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noise contributed to the previously produced signal; that the 
Bayesian reconstruction utilizes a maximum entropy method; and 
that said converting generates the previously produced signal. 
Spencer discloses : 

• reconstructing a previously produced signal from a given 
set of data (column 5, lines 8-13 and lines 18-25 of Spenc- 
er) , the set of data characterized by a first prediction 
function representing a predictable effect of an apparatus 
on the previously produced signal (column 5, lines 27-36 of 
Spencer) , and a noise function representing unpredictable 
noise contributed to the previously produced signal (column 
6, lines 43-46 of Spencer) . 

• performing Bayesian reconstruction utilizing a maximum 
entropy method (column 5, lines 8-10 of Spencer) , 

• converting the reconstruction signal to generate the previ- 
ously produced signal (column 4, line 65 to column 5, line 

7 of Spencer) . 

Knaell and Spencer are combinable because they are from the 
same field of endeavor, namely the conversion and reconstruction 
of images and signals using Bayesian reconstruction • At the 
time of the invention, it would have been obvious to a person of 
ordinary skill in the art to use a previously produced signal 
for reconstruction, as taught by Spencer, rather than relying 
upon direct measurements, as taught by Knaell. Thus, the combi- 
ned system of Knaell and Spencer would take two-dimensional 
slices of three-dimensional noisy data, rather than imaging 
directly from a three-dimensional object. The motivation for" 
doing so would have been to be able to apply the reconstruction 
technique to already obtained three-dimensional data, rather 
than applying the reconstruction technique solely to existing 
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physical objects that have to be measured. By applying the 
system of Knaell in the context of the teachings of Spencer, the 
overall capabilities of the system of Knaell are increased, 
which is a clear benefit. Furthermore, at the time of the 
invention, it would have been obvious to a person of ordinary 
skill in the art to specifically use the maximum entropy method 
for Bayesian reconstruction, as taught by Spencer. The motivat- 
ion for doing so would have been that the maximum entropy method 
provides a significant improvement in resolution, and thus in 
the ability to detect/distinguish closely spaced objects (column 
5, lines 17-21 of Knaell) . Therefore, it would have been 
obvious to combine Spencer with Knaell to obtain the invention 
as specified in claim 1. 

Regarding claim 2: Knaell discloses that the Bayesian 
reconstruction is performed using a Fourier basis (column 5, 
equation 4 and lines 63-65 of Knaell) . 

Regarding claim 5: Knaell discloses employing an evaluati- 
on parameter, a, which is determined from a prior reconstruction 
(column 5, line 66 to column 6, line 2 and column 6, equation 3 
of Knaell) . Whether the evaluation parameter is referred to as 
a or ai is merely a matter of nomenclature. 

Regarding claim 6: Knaell discloses employing an evaluati- 
on parameter, a, which is set at a fixed value (column 5, line 
66 to column 6, line 2 and column 6, equation 3 of Knaell) . 
Whether the evaluation parameter is referred to as a or ai is 
merely a matter of nomenclature. 

Regarding claim 7: Knaell discloses employing an evaluati- 
on parameter, a, which is determined during the reconstruction 
step (column 5, line 66 to column 6, line 2 and column 6, 
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equation 3 of Knaell) . Whether the evaluation parameter is 
referred to as a or ai is merely a matter of nomenclature. 

Regarding claim 8: Knaell discloses that the signal to be 
reconstructed is an image signal (column 5, lines 53-60 of 
Knaell) . By combination with Spencer, the signal is the previo- 
usly produced signal, as set forth in the arguments regarding 
claim 1 . 

Regarding claim 10: Knaell discloses that the signal to be 
reconstructed is a radar signal (column 4, lines 64-56 of 
Knaell) . By combination with Spencer, the signal is the 
previously produced signal, as set forth in the arguments 
regarding claim 1, 

6. Claims 3 and 9 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Knaell (US Patent 5,394,151), Spencer (US 
Patent 5,535,291), and Clarke (US Patent 5,799,100), 

Regarding claim 3: Knaell and Spencer does not disclose 
expressly that the Bayesian reconstruction is performed using a 
wavelet basis. 

Clarke discloses reconstruction of images using a wavelet 
basis (column 10, lines 60-67 of Clarke) . 

Knaell and Spencer are combinable with Clarke because they 
are from the same field of endeavor, namely the reconstruction 
of images. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to use a wave- 
let basis, as taught by Clarke, rather than a Fourier basis, as 
taught by Knaell. The suggestion for doing so would have been 
that a directional wavelet transform has a corresponding Fourier 
transform (column 9, lines 17-30 of Clarke), and thus a wavelet 
transform is an alternate transform method for image signal 
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data. Therefore, it would have been obvious to combine Clarke 
with Knaell and Spencer to obtain the invention as specified in 
claim 3. 

Regarding claim 9: Knaell and Spencer does not disclose 
expressly that said image signal is a medical image signal. 

Clarke discloses reconstructing an medical image signal 
(column 11, lines 36-42 of Clarke) . 

Knaell and Spencer is combinable with Clarke because they 
are from the same field of endeavor, namely the reconstruction 
of images. At the time of the invention, it would have been 
obvious to a person of ordinary skill in the art to specifically 
reconstruct a medical image, as taught by Clarke. The suggesti- 
on for doing so would have been that the system of Knaell is 
applicable to 3-dimensional image reconstruction in general. A 
medical image signal is simply another type of image that can be 
reconstructed. Therefore, it would have been obvious to combine 
Clarke with Knaell and Spencer to obtain the invention as speci- 
fied in claim 9. 

7, Claims 11-12 and 15 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Knaell (US Patent 5,394,151), Spencer 
(US Patent 5,535,291), and Hofstein (US Patent 4,099,179). 

Regarding claims 11-12: Knaell and Spencer does not 
disclose expressly that the previously produced signal to be 
reconstructed is an acoustic data signal, wherein the acoustic 
data signal is an underwater sonar signal. 

Hofstein discloses reconstructing an acoustic data signal 
(column 7, lines 22-30 of Hofstein) , wherein said acoustic data 
signal is an underwater sonar signal (column 7, lines 9-15 of 
Hofstein) . 
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Knaell and Spencer is combinable with Hofstein because they 
are from the same field of endeavor, namely digital image data 
processing and display. At the time of the invention, it would 
have been obvious to a person of ordinary skill in the art to 
use sonar signals as the input signal for image reconstruction, 
as taught by Hofstein, The motivation for doing so would have 
been to obtain information regarding objects and events below 
the surface of the water (column 7, lines 9-12 of Hofstein) • 
Therefore, it would have been obvious to combine Hofstein with 
Knaell and Spencer to obtain the invention as specified in 
claims 11-12. 

Regarding claim 15: Knaell does not disclose expressly 
that the previously produced signal is a communication signal. 

Hofstein discloses processing a radio signal (column 6, 
lines 65-68 of Hofstein) , which is a form of communication 
signal . 

Knaell and Spencer are combinable with Hofstein because 
they are from the same field of endeavor, namely digital image 
data processing and display. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art 
to use a communication signal as the signal to process, as 
taught by Hofstein. The motivation for doing so would have been 
to scan target objects based on the return echoes of said commu- 
nication signals (column 6, lines 63-65 of Hofstein) . Therefore, 
it would have been obvious to combine Hofstein with Knaell and 
Spencer to obtain the invention as specified in claim 15. 
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8, Claims 13 and 16 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Knaell (US Patent 5,394,151), Spencer 
(US Patent 5,535,291), Hofstein (US Patent 4,099,179), and 
Bahorich (US Patent 5,226,019). 

Regarding claim 13: Knaell, Spencer and Hofstein does not 
disclose expressly that the acoustic data signal is a 
geophysical data signal. 

Bahorich discloses processing geophysical data signals 
(column 3, lines 60-61 and column 4, lines 6-10 of Bahorich) . 

Knaell, Spencer and Hofstein is combinable with Bahorich 
because they are from the same field of endeavor, namely digital 
image data processing and display. At the time of the inventi- 
on, it would have been obvious to a person of ordinary skill in 
the art to specifically acquire and process geophysical data, as 
taught by Bahorich. The motivation for doing so would have been 
to obtain information about the Earth's structure, lithology, 
geology, and pore fluid content (column 2, lines 53-57 of Bahor- 
ich) . Therefore, it would have been obvious to combine Bahorich 
with Knaell, Spencer and Hofstein to obtain the invention as 
specified in claim 13. 

Regarding claim 16: Knaell, Spencer and Hofstein does not 
disclose expressly that the communication signal is a time- 
series signal. 

Bahorich discloses processing a time-series signal (column 
2, lines 53-57 of Bahorich) . 

Knaell, Spencer and Hofstein is combinable with Bahorich 
because they are from the same field of endeavor, namely image 
data processing and display. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art 
to specifically use a time-series signal, as taught by Bahorich. 
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The motivation for doing so would have been that time-series 
signals are useful for extracting a variety of information 
(column 2, lines 53-57 of Bahorich) . Therefore, it would have 
been obvious to combine Bahorich with Knaell, Spencer and 
Hofstein to obtain the invention as specified in claim 16. 

9. Claim 14 is rejected under 35 U.S.C, 103(a) as being 
unpatentable over Knaell (US Patent 5,394,151), Spencer (US 
Patent 5,535,291), and Larson (US Patent 5,252,922), 

Regarding claim 14: Knaell and Spencer does not disclose 
expressly that the previously produced signal to be reconstruct- 
ed is a signal from spectroscopy. 

Larson discloses reconstructing images from spectroscopy 
(column 4, lines 25-31 of Larson) . 

Knaell and Spencer is combinable with Larson because they 
are from the same field of endeavor, namely digital image data 
processing and display. At the time of the invention, it would 
have been obvious to a person of ordinary skill in the art to 
specifically use spectroscopic imaging, as taught by Larson. The 
motivation for doing so would have been that spectroscopy can 
provide spatially resolved discrimination of medical tissue 
images (column 4, lines 30-35 of Larson) . Therefore, it would 
have been obvious to combine Larson with Knaell and Spencer to 
obtain the invention as specified in claim 14. 
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Conclusion 



10, Applicant's amendment necessitated the new ground (s) of 
rejection presented in this Office action. Accordingly, THIS 
ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 
CFR 1 .136(a) . 

A shortened statutory period for reply to this final action 
is set to expire THREE MONTHS from the mailing date of this 
action. In the event a first reply is filed within TWO MONTHS 
of the mailing date of this final action and the advisory action 
is not mailed until after the end of the THREE-MONTH shortened 
statutory period, then the shortened statutory period will 
expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated 
from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than 
SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to James A. 
Thompson whose telephone number is 571-272-7441. The examiner 
can normally be reached on 8 : 30AM-5 : 00PM. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, David K. Moore can be 
reached on 571-272-7437. The fax phone number for the 
organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 

(PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) , If you would 
like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 

(IN USA OR CANADA) or 571-272-1000. 




James A. Thompson 
Examiner 
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